Objective-To establish the usefulness of cyclosporin for systemic lupus erythematosus (SLE) in a routine clinical setting. Methods-Patients who had received cyclosporin for SLE, mixed connective tissue disease, and other overlap syndromes were identified. Data relating to treatment with cyclosporin, including dosage, concurrent steroid use, response to treatment, side eVects, and reasons for withdrawal, were extracted from medical notes. Results-A total of 43 patients had been treated with cyclosporin between 1995 and 1998. Cyclosporin, average dose 4 mg/kg/d, was started in patients whose disease was active despite previous use of alternative second line agents. On every occasion when cyclosporin was used for thrombocytopenia the response was good, but when arthritis was the indication, the response was good in 14/26. The success rates for symptoms of arthralgia, myalgia, and fatigue were lower. Side eVects occurred in 28/43 (65%) cases, and on 39/47 (83%) occasions cyclosporin was withdrawn owing to either side eVects or failure to control disease activity, after a median duration of treatment of only four months. Conclusions-The response to cyclosporin is mixed and usually short lived.
Small open studies of cyclosporin in lupus nephritis have yielded promising results, though the earliest of these, in 1981, 1 highlighted the problem of side eVects when large doses of cyclosporin-that is, 10 mg/kg/d were used. Since then most studies [2] [3] [4] [5] [6] [7] [8] have been based upon the use of lower doses of cyclosporin-for example, 5 mg/kg/d, and side eVects, though common, have been less severe or controllable with drugs-for example, antihypertensive drugs. This study examined the use of cyclosporin for a variety of lupus manifestations in a routine clinical setting.
Methods
All patients with systemic lupus erythematosus (SLE), mixed connective tissue disease (MCTD), and other SLE overlap syndromes who had received cyclosporin while attending the clinical immunology clinics at Nottingham University Hospital were identified. The patients with SLE fulfilled the 1982 revised criteria of the American College of Rheumatology for the diagnosis of SLE. 9 Data relating to the diagnosis, demographic details, and previous second line agents were extracted from medical notes. The following cyclosporin treatment details were recorded: + Dates of starting, and if relevant, stopping cyclosporin + Duration of treatment with cyclosporin if stopped before December 1998 + Cyclosporin dose; starting dose, maximum dose, mean dose, and cumulative dose + Adjunctive use of steroids, including the dosage + Original indication for treatment + Level of disease activity at the start of treatment; partial remission or active + Response to treatment + Side eVects + Reasons for withdrawal.
Response to treatment was classified, as one of the following: + Good response = complete/near complete resolution of symptom/sign during treatment + Slight improvement = probable improvement, but not complete resolution of symptom/sign + Unchanged = no improvement or deterioration at any stage during treatment + Worsened = never any improvement, condition deteriorated from the outset. For the subgroup of patients in partial remission at the start of treatment with cyclosporin a "good response" was defined as further improvement or the ability to reduce steroid dosage without incurring a flare, or both. For three patients with renal lupus the response could not be ascertained because of a lack of information in the notes.
Results
Forty patients with SLE, one with an SLE/ Sjögren's overlap syndrome, and two with MCTD were treated with cyclosporin for three years from December 1995. Cyclosporin was used on more than one occasion in some patients, and therefore the total number of treatments was 49. Table 1 shows the demographic features.
All patients had been treated with one or more second line drugs before cyclosporin: 11 had received one other drug, five patients had been given two drugs, and 27 patients three or more, including hydroxychloroquine, azathioprine, methotrexate, intravenous immunoglobulin, chlorambucil, and pulse IV cyclophosphamide (in 21/43). In 37/49 cases cyclosporin was started in patients whose disease had flared while receiving an alternative second line agent or no treatment at all. In 12/49 it was given to patients in whom a degree of disease control had been achieved first with either steroids, cyclophosphamide or, in one case, with azathioprine (which had induced thrombocytopenia). The indications for which it was considered necessary to give steroids or cyclophosphamide first were thrombocytopenia (three cases), cerebral lupus (one), vasculitis (three), arthritis (three), and renal lupus (one).
DURATION OF CYCLOSPORIN TREATMENT
The duration of treatment ranged from 7 to 768 days. The median was 109 days (four months), interquartile range 49-287 days. The duration was <1 month in 8/49 cases (16%), 1-6 months in 25/49 (51%), 6-12 months in 7/49 (14%), 1-2 years in 8/49 (16%), and >2 years in 1/49 (2%).
DRUG DOSAGE
The dose of cyclosporin used was calculated in units of mg/kg/day. The data below therefore apply to 46 cyclosporin uses as in three instances the weight was not available: + Mean starting dose 3.5 mg/kg/day (range 1.9-6.5 mg/kg/day) + Mean average dose 4.1 mg/kg/day (1.5-6.5 mg/kg/day) + Mean maximum dose 4.8 mg/kg/day (2.9-7.3 mg/kg/day). In all cases dosage was dictated by clinical response, side eVects, and recommended trough levels (95-205 ng/ml).
On 32/49 (67%) occasions prednisolone was given concurrently with cyclosporin. In 14/32 (44%) of cases it was used for the duration of the cyclosporin treatment, in 4/32 (13%) of cases it was given for <25% of the time, in 7/32 (22%) for 25-49% of the time, and in a further 7/32 (22%) for 50-99% of the time. Reductions in the dose of prednisolone during the course of cyclosporin treatment, to 50% or less of the starting dose, were made in 17/31 (55%) cases. On 14/31 occasions when prednisolone was used, the mean dose of prednisolone was <10 mg. In 13/49 occasions IV methylprednisolone, 0.5-3 g, was given in pulses over one to five days at the start of treatment.
RESPONSE TO CYCLOSPORIN Table 2 shows the response to treatment (defined in "Methods") according to the indication(s) for which it was prescribed.
SIDE EFFECTS OF CYCLOSPORIN
Side eVects were common (28/43 (65%)) and prompted withdrawal in a significant number. Hypertension was defined as >90 mm Hg diastolic, which was persistent and considered severe enough to warrant treatment with antihypertensive drugs. Renal toxicity was defined as a rise in serum creatinine of >30% above baseline values. Table 3 shows the incidence of the various side eVects.
REASONS FOR WITHDRAWAL
Of the 49 instances when cyclosporin was used, it has been withdrawn in all but two cases. On 39/47 (83%) occasions cyclosporin was stopped owing to side eVects, lack of eYcacy, or both. On two other occasions it was stopped owing to poor compliance and pregnancy. In a few instances (6/47 (13%)) of it was withdrawn as the patient was considered to be in remission.
Discussion
The usefulness of cyclosporin with or without steroid treatment, in a routine clinical setting, appears limited by side eVects and lack of eYcacy. Patients in this study had disease at the severe end of the spectrum with 21 (49%) having had previous treatment with cyclophosphamide, which accords with other open clinical studies. [2] [3] [4] [5] [6] [7] [8] In contrast with previous publications, not all patients (63%) were receiving concurrent prednisolone, and of those that were receiving them, almost half had mean doses of <10 mg/d. The response to cyclosporin was mixed for most indications, arthritis responded to treatment about half of the time; fewer patients responded well if the original indication for treatment was rash, arthralgia, myalgia, or fatigue. Haematological abnormalities, particularly thrombocytopenia, improved in most cases, consistent with recent reports of good responses to low doses of cyclosporin. 10 11 Overall, the rates of response to treatment seen in this study are lower than those of several previous studies.
3 4 7 8 This may be because the disease manifestation being treated was renal lupus in three of the four specified studies, 3 4 8 in contrast with our patient group who had various manifestations. The method of ascertainment of response in this audit was categorised subjectively based on information available from medical case notes rather than a validated scoring system.
It is arguable that a more valuable end point of success of treatment is not the initial response to treatment but the number of patients in whom a state of clinical remission is achieved and whose treatment can be withdrawn. This is not an end point that has been applied to any of the studies reported to date, with the exception of one, 6 in which treatment was withdrawn for the above reason in only one of 12 patients (four continued with treatment). In this latter study, cyclosporin was stopped in 9/12 cases because of side eVects, lack of eYcacy, or a flare in disease after initial response to treatment. These figures are comparable with ours where in 39/47 (83%) instances cyclosporin was withdrawn owing to side eVects or a failure to control disease activity adequately, or both. In only 6/47 instances was the drug withdrawn after clinical remission. In a significant number (7/43 (16%)) treatment was stopped before one month, and before six months in 29 (67%) cases.
Conclusion
In a routine clinical setting, a proportion of patients with SLE, and closely allied conditions, respond to treatment with cyclosporin (4 mg/kg/d), but side eVects are common and a significant number either fail to respond to treatment from the outset or flare after initial improvement while taking the drug. In most, cyclosporin is withdrawn because of side eVects/lack of eYcacy and often before completion of six months' treatment (39/47 occasions (83%)). 
